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Description
Background of the Invention

[0001] The present invention relates to a mold and
molding method for forming a product from a melted ma-
terial.

[0002] In a prior art mold and molding method as dis-
closed by JP-A-9-267364, a stationary cooling pin in
which a coolant is circulated and which is fixed to a mov-
able side of the mold is surrounded by an ejector pin
movable with respect to the movable side of the mold to
remove a product or cured resin from the movable side
of the mold.

[0003] In prior art document DE 100 05 300 C1 is
shown a mold for producing plastic parts comprising an
ejector which can be cooled.

[0004] In prior art document JP 9039043 is shown an
ejector which can be cooled.

Brief Summary of the Invention

[0005] An object of the present invention is to provide
a mold and molding method for forming a product from
a melted material, in which the melted material is effec-
tively cooled.

[0006] In a mold for forming a product from a melted
material, comprising,

firstand second mold parts movable with respect to each
other to contact each other in such a manner that a cavity
is formed therebetween so that the melted material is
capable of being inserted into the cavity and being sub-
sequently solidified in the cavity to form the product, and
to be separated from each other in such a manner that
the product is capable of being taken out of the cavity,
wherein one of the first and second mold parts has a
material path for injecting the melted material into the
cavity in such a manner that the melted material oriented
along an injecting axis flows into the cavity, the other one
of the first and second mold parts has a surface capable
of defining a part of the cavity when the melted material
is injected into the cavity, and

an ejector pin including a front end surface capable of
defining another part of the cavity when the melted ma-
terial is injected into the cavity, wherein the ejector pin is
movable with respect to the surface so that at least a part
of the product is released (by the ejector pin from the
other one of the first and second mold parts. When only
a part of the product contacting the front end surface is
released or removed by the ejector pin from the other
one of the first and second mold parts, it is sometimes
preferable or desired for the part of the product to be
eliminated from a final product such as an optical record-
ing disks.

According to the invention, since the movable ejector pin
has afluid path therein for enabling a fluid to pass through
the ejector pin so that the front end surface is capable of
being cooled by the fluid, the part of the product contact-
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ing the front end surface to be moved by the movable
ejector pin so that the at least a part of the product is
released or removed by the ejector pin from the other
one of the first and second mold parts, is effectively
cooled through the whole of the front end surface, so that
a start of the movement of the ejector pin for releasing
or removing the at least a part of the product from the
other one of the first and second mold parts is hastened
even when a volume of the part of the product contacting
the front end surface is great.

[0007] When the injecting axis crosses the front end
surface, the part of the product contacting the front end
surface is formed in a sprue lock so that the volume of
the part of the product contacting the front end surface
becomes necessarily great. Therefore, it becomes more
important for hastening the start of the movement of the
ejector pin that the movable ejector pin has the fluid path
therein for enabling the fluid to pass through the ejector
pin sothatthe frontend surface is capable of being cooled
by the fluid.

[0008] If the fluid is a gaseous matter, an adiabatic
expansion of the fluid can be utilized for cooling the ejec-
tor pin.

[0009] Ifthe ejector pin has a longitudinal outer periph-
eral surface expanding in a longitudinal direction of the
ejector pin (that is, in a movable direction in which the
ejector pin is movable with respect to the surface), and
the fluid path opens to an outer environment of the ejector
pin (that is, an outside of the ejector pin as seen in the
movable direction) at a part of the longitudinal outer pe-
ripheral surface to enable the fluid to flow between an
inside of the ejector pin and the outer environment of the
ejector pin at the part of the longitudinal outer peripheral
surface, preferably to discharge the fluid to flow from an
inside of the ejector pin and to the outer environment of
the ejector pin at the part of the longitudinal outer periph-
eral surface, the fluid is prevented from being heated by
or in the ejector pin unnecessarily and the ejector pin is
prevented from being heated by the fluid, so that the ejec-
tor pin is effectively cooled. If the fluid path has a portion
distant from the part of the longitudinal outer peripheral
surface in a flow of the fluid, and a distance between the
front end surface and the portion in a movable direction
in which the ejector pin is movable with respect to the
surface is smaller than a distance between the front end
surface and the part of the longitudinal outer peripheral
surface in the movable direction, a slide area of the lon-
gitudinal outer peripheral surface of the ejector pin to be
contacted with the other one of the first and second mold
parts so that the ejector pin is movably supported by the
other one of the first and second mold parts may be ar-
ranged in the vicinity of the front end surface while a
distance between the fluid in the fluid path and the front
end surface in the movable direction of the ejector pin is
kept as small as possible. If the other one of the first and
second mold parts has a space being arranged at the
outside of the ejector pin and fluidly connected to the fluid
path at the part of the longitudinal outer peripheral surface
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to enable the fluid to flow in the space while contacting
the longitudinal outer peripheral surface, preferably in a
direction backing away from the front end surface, a
length and area in which the fluid contacts the ejector pin
can be great to increase the efficiency in cooling the ejec-
tor pin. If the space extends to surround the longitudinal
outer peripheral surface of the ejector pin as seen in a
movable direction in which the ejector pin is movable with
respect to the surface, the length and area in which the
fluid contacts the ejector pin can be further increased,
and a distribution in temperature of the ejector pin in a
radial and/or circumferential direction of the ejector pin
is made constant.

[0010] Itis preferable for effectively cooling the product
contacting the front end surface that the fluid is capable
of flowing through the fluid path while at least one of the
melted material and the product contacts the front end
surface. It is preferable for rapidly cooling the product
contacting the front end surface just after the melted ma-
terial reaches the front end surface that the fluid is capa-
ble of flowing through the fluid path after the product is
removed from the front end surface, that is, before the
melted material reaches the front end surface. The front
end surface may expand in a direction perpendicular to
a movable direction in which the ejector pin is movable
with respect to the surface.

[0011] If the fluid is capable of flowing out from the
ejector pin at the part of the longitudinal outer peripheral
surface into the space, an adiabatic expansion of the fluid
of gaseous matter is utilized to cool the ejector pin.
[0012] Inamethod for forming a product from a melted
material, comprising the steps of

moving first and second mold parts with respect to each
other to contact each other so that a cavity is formed
therebetween,

injecting the melted material into the cavity,

solidifying the melted material to form the product,
moving the first and second mold parts with respect to
each other to be separated from each other so that the
product is capable of being taken out of the cavity, and
moving an ejector pin including a front end surface de-
fining a part of the cavity with respect to a surface of one
of the first and second mold parts defining another part
of the cavity in such a manner that at least a part of the
product is released by the ejector pin from the one of the
first and second mold parts. When only a part of the prod-
uct contacting the front end surface is released or re-
moved by the ejector pin from the one of the first and
second mold parts, it is sometimes desired or preferable
for the part of the product to be eliminated from a final
product such as an optical recording disk.

According to the invention, since a fluid passes through
the ejector pin so that the front end surface is cooled by
the fluid during the step of solidifying the melted material,
the part of the product contacting the front end surface
to be moved by the movable ejector pin so that the at
least a part of the product is released or removed by the
ejector pin from the other one of the first and second mold
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parts, is effectively cooled through the whole of the front
end surface, so that a start of the movement of the ejector
pin for releasing or removing the at least a part of the
product from the other one of the first and second mold
parts is hastened even when a volume of the part of the
product contacting the front end surface is great.
[0013] If an injecting axis along which the melted ma-
terial flowing into the cavity is oriented crosses the front
end surface, the part of the product contacting the front
end surface is formed in a sprue lock so that the volume
of the part of the product contacting the front end surface
becomes necessarily great. Therefore, it becomes more
important for hastening the start of the movement of the
ejector pin that the movable ejector pin has the fluid path
therein for enabling the fluid to pass through the ejector
pin sothat the front end surface is capable of being cooled
by the fluid.

[0014] If the fluid is a gaseous matter, the adiabatic
expansion of the fluid can be utilized for cooling the ejec-
tor pin.

[0015] Ifthe fluid flows between an inside of the ejector
pin and an outside of the ejector pin (that is, an outer
environment of the ejector pin as seen in a movable di-
rection in which the ejector pin is movable) at a part of a
longitudinal outer peripheral surface of the ejector pin
expanding in a longitudinal direction of the ejector pin,
preferably parallel to the movable direction, the fluid is
prevented from being heated by or in the ejector pin un-
necessarily and the ejector pin is prevented from being
heated by the fluid, so that the ejector pin is effectively
cooled. If the fluid flows to a portion distant from the part
of the longitudinal outer peripheral surface in a flow of
the fluid, and a distance between the front end surface
and the portion in a movable direction in which the ejector
pin is movable with respect to the surface is smaller than
a distance between the front end surface and the part of
the longitudinal outer peripheral surface in the movable
direction, a slide area of the longitudinal outer peripheral
surface of the ejector pin to be contacted with the other
one of the first and second mold parts so that the ejector
pin is movably supported by the other one of the first and
second mold parts may be arranged in the vicinity of the
front end surface while a distance between the fluid in
the fluid path and the front end surface in the movable
direction of the ejector pin is kept as small as possible.
If the fluid flows in a space arranged at an outside of the
ejector pin and fluidly connected to the fluid path at the
part of the longitudinal outer peripheral surface while con-
tacting the longitudinal outer peripheral surface, prefer-
ably in a direction backing away from the front end sur-
face, a length and area in which the fluid contacts the
ejector pin can be great to increase the efficiency in cool-
ing the ejector pin. If the fluid flows in the space to sur-
round the longitudinal outer peripheral surface of the
ejector pin as seen in a movable direction in which the
ejector pin is movable with respect to the surface, the
length and area in which the fluid contacts the ejector pin
can be further increased, and a distribution in tempera-
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ture of the ejector pin in a radial and/or circumferential
direction of the ejector pin is made constant.

[0016] Itis preferable for effectively cooling the product
contacting the front end surface that the fluid flows
through the fluid path while at least one of the melted
material and the product contacts the front end surface.
It is preferable for rapidly cooling the product contacting
the front end surface just after the melted material reach-
es the front end surface that the fluid flows through the
fluid path after the product is removed from the front end
surface, that is, before the melted material reaches the
front end surface.

[0017] If the fluid flows out from the ejector pin at the
part of the longitudinal outer peripheral surface into the
space, the adiabatic expansion of the fluid of gaseous
matter is utilized to cool the ejector pin.

[0018] Other objects, features and advantages of the
invention will become apparent from the following de-
scription of the embodiments of the invention taken in
conjunction with the accompanying drawings.

Brief Description of the Several Views of the Drawings
[0019]

Fig. 1 is a cross sectional view showing a mold of
the invention.

Fig. 2 is an enlarged view showing an ejector pin for
the mold of the invention.

Fig. 3 is a combination of front view, side view and
horizontal view of the ejector pin.

Fig. 4 is a flow chart showing a process of forming
a product from a melted material.

Detailed Description of the Invention

[0020] An embodiment of the invention is explained
with using the drawings.

[0021] Fig. 1 shows a structure of a mold for an optical
disk or the like, in which a cooling operation of the inven-
tion is utilized.

[0022] Infig. 1, a stationary side mold plate 1 is a main
part forming a body of a stationary side mold, and a sta-
tionary mirror surface plate 3, a spool bush 14 and so
forth are attached to the stationary side mold plate 1.
Further, the stationary side mold plate 1 includes a cool-
ant circuit 15 for controlling a temperature of the mold. A
movable side mold plate 2 is a main part forming a body
of a movable side mold, and a movable side mirror sur-
face plate 4, an ejector mechanism and so forth are at-
tached to the movable side mold plate 2. The movable
side mold plate 2 includes the coolant circuit 15 for con-
trolling the temperature of the mold.

[0023] During molding, a melted resin is injected into
a molding portion 22 and cooled to be solidified to form
a disk-shape, the stationary mirror surface plate 3 forms
a main surface of the disk, and the movable side mirror
surface plate 4 forms a reverse surface thereof. Further,

10

15

20

25

30

35

40

45

50

55

an outer peripheral ring 5 forms an outer peripheral side
surface of the disk, and these three members form a disk
forming portion 22. The mirror surface plates includes
the coolant circuit for keeping a mold temperature at an
appropriate degree.

[0024] An ejector sleeve 6 is a tubular member for tak-
ing the disk formed and solidified in the disk forming por-
tion 22 out of the disk forming portion 22 with a protruding
of the ejector sleeve 6. A combination of the forward pro-
truding and a backward withdrawal for next molding is
repeated at every molding of one disk.

[0025] A cut punch 7 is a member for forming a center
hole (¢15mm) of the disk. This member is arranged within
the ejector sleeve. When the melted resin is cooled to be
solidified in the molding portion 22, the cut punch moves
forward to form the hole. A cylinder 8 includes an ejector
mechanism such as an ejector sleeve 6, the cut punch
7 and so forth.

[0026] An ejector pin 9 includes an axial air hole 16
into which a cooling air is introduced, and a hole extend-
ing radially outward to discharge the cooling air in the
vicinity of an end of the pin. The ejector pin 9 moves
forward to remove the resin filling a sprue lock 21 from
the cut punch 7.

[0027] A first ejector plate 10 and a second ejector
plate 11 hold the ejector pin 9 to push out the resin cured
in the sprue lock 21 of the curt punch 7. A flange of the
ejector pin 9 is clamped by the first and second ejector
plates 10 and 11. The second ejector plate 11 has an air
hole 17 for introducing the air from an air supply into the
air hole 16 of the ejector pin 9, and an O-ring in a groove
to prevent a leackage of the air.

[0028] A pressing plate 12 is a member for pressing
ejector mechanism members such as the cut punch 7,
the ejector sleeve 6 and so forth incorporated in the mov-
able side mold plate 4. A locating ring 13 is a member
for positioning between the mold and an injection ma-
chine so that a nozzle of the injection machine for inject-
ing the melted resin is aligned with a sprue 23 of the mold.
A sprue bush 14 is a member for guiding the melted resin
injected by the nozzle of the injection machine to the
molding portion 22 of the mold. A coolant hole 15 is
formed in the mold to circulate a cooling medium so that
the temperature of the mold is kept at an appropriate
temperature suitable for molding of the resin.

[0029] The air hole 16 is arranged in the ejector pin 9
to enable the cooling air therethrough. This hole extends
axially in the ejector pin 9 and the hole for discharging
the air radially outwardly is arranged in the vicinity of the
end of the ejector pin. The air hole 17 is a hole for intro-
ducing the air from the air supply on the second ejector
plate 11 into the air hole 16 in the ejector pin 9. The O-
ring 18 prevents the air from leaking at a joint between
members when the cooling air is introduced into the air
hole 16 in the ejector pin 9 through the air hole in the
second ejector plate 11 from the air supply. A joint 19
and an air tube 20 are used to pass the air from the air
supply through the air hole 17 in the second ejector plate
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11. The air tube 2 and the air hole 17 of the second ejector
plate 11 are connected by a joint attached to the second
ejector plate 11. 21 denotes the sprue lock, 23 denotes
the sprue, and 24 denotes an air discharge space.
[0030] Fig. 2 is an enlarged partial view of the ejector
pin of the invention as shown in fig. 1. The ejector pin 9
has the air hole 16 terminating axially and the hole ex-
tending radially outward from the sir hole 16 to discharge
the air at the vicinity of the terminating end of the air hole
16. The air discharged from the ejector pin 9 flows in the
discharge space 24 surrounding the ejector pin 9 to be
discharged to the outer atmosphere. A front end of the
ejector pin 9 in the vicinity of the terminating end of the
air hole 16 contacts the sprue lock 21 to be effectively
cooled. A relief path 24 surrounds a part of the longitu-
dinal outer peripheral surface of the ejector pin 9 (other
than another part thereof to be supported by the plate 2
or 4 in the vicinity of the front end of the ejector pin 9)
and extends to the outside of the mold to discharge the
air from the inside of the ejector pin 9 to the outside of
the mold.

[0031] Fig. 3 shows the holes for discharging the air
through an outer periphery of the ejector pin 9 from the
air hole 16 thereof.

[0032] In fig. 3, an outer diameter of the ejector pin of
the mold for molding the disk is about $2-5 mm, and a
diameter of the air hole 16 is about ¢1-3 mm.

[0033] The holes 27 for discharging the air through the
outer periphery of the ejector pin is 2 while being arranged
symmetrically in fig. 3, and the orientations of the holes
27 form acute angle with respect to the air hole 16 to
decrease a resistance for circulation of the air to be dis-
charged.

[0034] A member of the hole 27 is 2 in fig. 3, but may
be 4 and so forth.

[0035] Fig. 4 shows a process for producing an optical
disk of polycarbonate resin with ¢$120mm.

[0036] In a step of clamping the mold, the movable
side mold see (lower side in fig. 1) is moved forward to
contact the stationary side mold to be clamped each oth-
er. The ejector pin 9 pushing out the sprue lock 21 has
the axial air hole 16 for passing the air at a radial center
so that the cooling air flows to cool the front end of the
ejector pin during the molding.

[0037] In a step of injecting the melted resin after the
clamping the mold, a melted polycarbonate resin is in-
jected into the mold from the nozzle of the injection ma-
chine through the sprue bush 14, so that the molding
portion 22 formed by the stationary side mirror surface
plate 3 and the movable side mirror surface plate 4 is
filled with the melted polycarbonate resin.

[0038] After the molding portion 22 is filled with the
melted resin, the resin in the molding portion 22 is cooled
by the cooling water flowing through the cooling hole 15
of the mold so that the melted resin is solidified. During
the solidifying, the central hole (¢15mm) of the disk is
formed. In this step, a time period for solidifying the resin
in the sprue lock 21 is longer than a time period for so-
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lidifying a ring portion of the disk, so that a cycle time
period of the molding is determined by the time period
for solidifying the resin in the sprue lock 21. Therefore,
the cooling air passes through the hole 16 in the ejector
pin 9 to cool the front end of the ejector pin 9 so that the
resin in the sprue lock 21 is cooled, whereby the time
period for the solidifying is decreased to decreased the
cycle time period of the molding.

[0039] In a step of opening the mold by moving back-
ward the movable side mold, a product of disk 26 is held
by the movable side mold on which the sprue lock 21 is
arranged.

[0040] Subsequently, the resin in the sprue lock 21 is
pushed out therefrom by the ejector pin 9, and the product
of disk 26 is pushed out by the ejector sleeve 6 from the
movable side mold.

[0041] Thereafter, the ejector pin and the ejector
sleeve return respective initial positions to perform the
step of clamping the mold, and the molding is repeated.
[0042] By cooling the resin in the sprue lock by the
front surface of the ejector pin, the cycle time period of
the molding is decreased to improve a production effi-
ciency.

[0043] It should be further understood by those skilled
inthe artthat although the foregoing description has been
made on embodiments of the invention, the invention is
not limited thereto and various changes and modifica-
tions may be made without departing from the scope of
the appended claims.

Claims

1. A mold for forming a product (26) from a melted ma-
terial, comprising, stationary side and movable side
mold parts (1, 3; 2, 4, 6, 7) movable with respect to
each other to contact each other in such a manner
that a cavity (22) is formed therebetween so that the
melted material is capable of being inserted into the
cavity and being subsequently solidified in the cavity
to form the product, and to be separated from each
other in such a manner that the product is capable
of being taken out of the cavity, wherein the station-
ary side mold part (1, 3) has a material path (23) for
injecting the melted material oriented along an in-
jecting axis flows into the cavity (22), the movable
side mold part (2, 4, 6, 7) has a surface capable of
defining a part of the cavity (22) when the melted
material is injected into the cavity 922), an ejector
pin (9) including a front end surface capable of de-
fining another part of the cavity (22) when the melted
material is injected into the cavity(22), wherein the
ejector pin(9) is movable with respect to the surface
so that at least a part of the product is released from
the movable side mold part (2, 4, 6, 7), the ejector
pin (9) has a fluid path (16) for enabling a fluid to
pass through the ejector pin (9) so that the front end
surface is capable of being cooled by the fluid, and
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the movable side mold part (2, 4, 6, 7) has a first
cylindrical surface surrounding a part of the ejector
pin (9) to form a relief path (24) for discharging the
fluid from the inside of the ejector pin (9) to the out-
side of the mold and a second cylindrical surface
supporting another part of the ejector pin (9) in the
vicinity of the front end surface, wherein, an outlet
port of the fluid path (16) is arranged on an outer
periphery of the ejector pin (9) so that the fluid path
(16) opens to the relief path (24) when the stationary
side and movable mold parts (1, 3; 2, 4, 6, 7) contact
each other to form the cavity before the ejector pin
(9) moves with respect to the surface to release the
at least a part of the roduct from the movable side
mold art (2, 4, 6, 7),

characterized in that the fluid path (16) terminates
in the vicinity of the front end surface to extend into
the second cylindrical surface when the stationary
side and movable side mold parts (1, 3; 2, 4, 6, 7)
contact each other to form the cavity (22) before the
ejector pin (9) moves with respect to the surface to
release the at least a part of the product from the
movable side mold part (2, 4, 6, 7), and in that the
outlet port of the fluid path is arranged so that the
fluid path (16) is closed by the second cylindrical
surface when the ejector pin (9) moves with respect
to the surface to release the at least a part of the
product from the movable side mold part (2, 4, 6, 7).

A mold according to claim 1, characterized in that
the front end surface in the vicinity of the terminating
end of the fluid path (16) faces to a sprue lock (21)
of the movable side mold part (2, 4, 6, 7) so that the
melted material in the sprue lock (21) to be solidified
is effectively cooled by the fluid through the front end
surface.

A method for forming a product from a melted ma-
terial, comprising the steps of moving stationary side
and movable side mold parts (1, 3; 2, 4, 6, 7) with
respect to each other to contact each other so that
a cavity (22) is formed therebetween, injecting the
melted material into the cavity 922), solidifying the
melted material to form the product, moving the sta-
tionary side and movable side mold parts (1, 3; 2, 4,
6, 7) with respect to each other to be separated from
each other so that the product is capable of being
taken out of the cavity 922), and moving an ejector
pin (9) including a front end surface defining a part
of the cavity (22) with respect to a surface of the
movable side mold part (2, 4, 6, 7) defining another
part of the cavity (22) in such a manner that at least
a part of the product is released from the movable
side mold part (2, 4, 6, 7), wherein a fluid passes
through the ejector pin (9) so that the front end sur-
faceis cooled by the fluid during the step of solidifying
the melted material, and the movable side mold part
(2,4, 6, 7) has afirst cylindrical surface surrounding
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a part of the ejector pin (9) to form a relief path (24)
for discharging the fluid from the inside of the ejector
pin (9) to the outside of the mold and a second cy-
lindrical surface supporting another part of the ejec-
tor pin (9) in the vicinity of the front end surface, char-
acterized in that during the step of solidifying the
melted material , the ejector pin (9) is positioned in
such a manner that the fluid path (16) terminating in
the vicinity of the front end surface extends into the
second cylindrical surface, and in that the ejector
pin (9) is positioned during the steps of injecting the
melted material into the cavity (22) and solidifying
the melted material in such a manner that an outlet
port of the fluid path on the outer periphery of the
ejector pin (9) opens to the relief path (24), and the
ejector pin (9) is positioned during the step of moving
the ejector pin (9) in such a manner that the fluid
path (16) is closed by the second cylindrical surface.

Patentanspriiche

1.

Form zum Formen eines Produkts (26) aus einem
Schmelzmaterial, die aufweist: ein stationares und
ein bewegliches Formteil (1, 3; 2, 4, 6, 7), die relativ
zueinander beweglich sind, um einander so zu kon-
taktieren, da® ein Hohlraum (22) dazwischen gebil-
detist, so daR das Schmelzmaterial in den Hohlraum
eingeleitet und anschliefend im Hohlraum verfestigt
werden kann, um das Produkt zu formen, und von-
einander so getrennt zu werden, dafl das Produkt
aus dem Hohlraum entnommen werden kann, wobei
das stationare Formteil (1, 3) einen Materialweg (23)
zum Einspritzen des Schmelzmaterials hat, der ent-
lang einer Einspritzachse in den Hohlraum (22) ori-
entiert ist, das bewegliche Formteil (2, 4, 6, 7) eine
Oberflache hat, die einen Teil des Hohlraums (22)
bilden kann, wenn das Schmelzmaterial in den Hohl-
raum (22) eingespritzt wird, und einen Auswerferstift
(9) mit einer vorderen Endflache, die einen weiteren
Teil des Hohlraums (22) bilden kann, wenn das
Schmelzmaterial in den Hohlraum (22) eingespritzt
wird, wobei der Auswerferstift (9) relativ zur Oberfla-
che beweglich ist, so dafl mindestens ein Teil des
Produkts aus dem beweglichen Formteil (2, 4, 6, 7)
geldst wird, und der Auswerferstift (9) einen Fluid-
weg (16) zum Durchgang eines Fluids durch den
Auswerferstift (9) hat, so da die vordere Endflache
durch das Fluid abgekiihlt werden kann, und das be-
wegliche Formteil (2, 4, 6, 7) eine erste Zylinderfla-
che, die einen Teil des Auswerferstifts (9) umgibt,
um einen Entlastungsweg (24) zum Abgeben des
Fluids aus dem Inneren des Auswerferstifts (9) zum
AuReren der Form zu bilden, und eine zweite Zylin-
derflache hat, die einen weiteren Teil des Auswer-
ferstifts (9) in der Umgebung der vorderen Endflache
abstitzt, wobei eine AuslaRoéffnung des Fluidwegs
(16) auf einem AuRenumfang des Auswerferstifts (9)
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angeordnet ist, so dal® der Fluidweg (16) zum Ent-
lastungsweg (24) 6ffnet, wenn das stationare und
das bewegliche Formteil (1, 3; 2, 4, 6, 7) einander
kontaktieren, um den Hohlraum zu bilden, bevor sich
der Auswerferstift (9) relativ zur Oberflache bewegt,
umden mindestens einen Teil des Produkts aus dem
beweglichen Formteil (2, 4, 6, 7) zu l6sen,
dadurch gekennzeichnet, daB der Fluidweg (16)
in der Umgebung der vorderen Endflache so endet,
dafd er sich in die zweite Zylinderflache erstreckt,
wenn das stationare und das bewegliche Formteil
(1, 3; 2, 4, 6, 7) einander kontaktieren, um den Hohl-
raum (22) zu bilden, bevor sich der Auswerferstift (9)
relativ zur Oberflache bewegt, um den mindestens
einen Teil des Produkts aus dem beweglichen Form-
teil (2, 4, 6, 7) zu I16sen, und daf die AuslalRoffnung
des Fluidwegs so angeordnet ist, dal der Fluidweg
(16) durch die zweite Zylinderflaiche geschlossen
wird, wenn sich der Auswerferstift (9) relativ zur
Oberflache bewegt, um den mindestens einen Teil
des Produkts aus dem beweglichseitigen Formteil
(2, 4, 6,7) zu ldsen.

Form nach Anspruch 1, dadurch gekennzeichnet,
daB die vordere Endflache in der Umgebung des
AbschlufRendes des Fluidwegs (16) zu einem An-
gufRabreil’er (21) des beweglichen Formteils (2, 4,
6, 7) weist, so dal} das zu verfestigende Schmelz-
material im AnguRabreiler (21) durch das Fluid
durch die vordere Endflache wirksam abgekihit
wird.

Verfahren zum Formen eines Produkts aus einem
Schmelzmaterial mit den Schritten: Bewegen eines
stationdren und eines beweglichen Formteils (1, 3;
2, 4, 6, 7) relativ zueinander, um einander zu kon-
taktieren, so daf} ein Hohlraum (22) dazwischen ge-
bildet ist, Einspritzen des Schmelzmaterials in den
Hohlraum (22), Verfestigen des Schmelzmaterials,
um das Produkt zu formen, Bewegen des stationa-
ren und des beweglichen Formteils (1, 3; 2, 4, 6, 7)
relativ zueinander, um voneinander getrennt zu wer-
den, so daR das Produkt aus dem Hohlraum (22)
entnommen werden kann, und Bewegen eines Aus-
werferstifts (9) mit einer vorderen Endflache, die ei-
nen Teil des Hohlraums (22) bildet, relativ zur Ober-
flache des beweglichen Formteils (2, 4, 6, 7), die
einen weiteren Teil des Hohlraums (22) bildet, so
daf’ mindestens ein Teil des Produkts aus dem be-
weglichen Formteil (2, 4, 6, 7) geldst wird, wobei ein
Fluid den Auswerferstift (9) durchlauft, so dald die
vordere Endflache im Schritt des Verfestigens des
Schmelzmaterials durch das Fluid abgekdihlt wird,
und das bewegliche Formteil (2, 4, 6, 7) eine erste
Zylinderflache, die einen Teil des Auswerferstifts (9)
umgibt, um einen Entlastungsweg (24) zum Abge-
ben des Fluids aus dem Inneren des Auswerferstifts
(9) zum AuReren der Form zu bilden, und eine zweite
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Zylinderflache hat, die einen weiteren Teil des Aus-
werferstifts (9) in der Umgebung der vorderen End-
flache abstitzt,

dadurch gekennzeichnet, daB im Schritt des Ver-
festigens des Schmelzmaterials der Auswerferstift
(9) so positioniert wird, daf’ sich derinder Umgebung
der vorderen Endflache endende Fluidweg (16) in
die zweite Zylinderflache erstreckt, und daf® der Aus-
werferstift (9) in den Schritten des Einspritzens des
Schmelzmaterials in den Hohlraum (22) und Verfe-
stigens des Schmelzmaterials so positioniert wird,
daB eine AuslafR6ffnung des Fluidwegs auf dem Au-
Renumfang des Auswerferstifts (9) zum Entla-
stungsweg (24) 6ffnet, und der Auswerferstift (9) im
Schritt des Bewegens des Auswerferstifts (9) so po-
sitioniert wird, daf der Fluidweg (16) durch die zwei-
te Zylinderflache geschlossen wird.

Revendications

Moule destiné a former un produit (26) a partir d’'un
matériau fondu, comportant des parties de moule
cété fixe et coté mobile (1, 3 ; 2,4, 6, 7) mobiles I'une
par rapport al'autre pour entrer en contact'une avec
I'autre de maniére a ce qu’'une cavité (22) soit formée
entre celles-ci de telle sorte que le matériau fondu
peut étre introduit dans la cavité et étre ensuite so-
lidifié dans la cavité pour former le produit, et pouvant
étre séparées I'une de I'autre de maniére a pouvoir
extraire le produit de la cavité, dans lequel la partie
de moule coté fixe (1, 3) a un trajet de matériau (23)
pour injecter le matériau fondu orienté le long d’un
axe d'injection qui s’écoule dans la cavité (22), la
partie de moule c6té mobile (2, 4, 6, 7) a une surface
pouvant définir une partie de la cavité (22) lorsque
le matériau fondu est injecté dans la cavité (22), une
broche d’éjecteur (9) incluant une surface d’extrémi-
té avant pouvant définir une autre partie de la cavité
(22) lorsque le matériau fondu est injecté dans la
cavité (22), dans lequel la broche d’éjecteur (9) est
mobile par rapport a la surface de telle sorte qu’au
moins une partie du produit est libérée de la partie
de moule c6té mobile (2, 4, 6, 7), la broche d’éjecteur
(9) auntrajet de fluide (16) pour permettre a un fluide
de passer a travers la broche d’éjecteur (9) de telle
sorte que la surface d’extrémité avant peut étre re-
froidie par le fluide, et la partie de moule coté mobile
(2, 4, 6, 7) a une premiere surface cylindrique en-
tourant une partie de la broche d’éjecteur (9) pour
former un trajet de décharge (24) pour évacuer le
fluide a partir de l'intérieur de la broche d’éjecteur
(9) vers I'extérieur du moule et une seconde surface
cylindrique supportant une autre partie de la broche
d’éjecteur (9) au voisinage de la surface d’extrémité
avant, dans lequel un orifice de sortie du trajet de
fluide (16) est agencé sur une périphérie extérieure
de la broche d’éjecteur (9) de telle sorte que le trajet
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de fluide (16) débouche dans le trajet de décharge
(24) lorsque les parties de moule cété fixe et coté
mobile (1, 3 ; 2, 4, 6, 7) sont en contact I'une avec
l'autre pour former la cavité avant que la broche
d’éjecteur (9) ne se déplace par rapport a la surface
pour libérer la au moins une partie du produit de la
partie de moule c6té mobile (2, 4, 6, 7),
caractérisé en ce que le trajet de fluide (16) se ter-
mine au voisinage de la surface d’extrémité avant
pour s’étendre dans la seconde surface cylindrique
lorsque les parties de moule coté fixe et coté mobile
(1, 3; 2, 4, 6, 7) sont en contact I'une avec l'autre
pour former la cavité (22) avant que la broche d’éjec-
teur (9) ne se déplace par rapport a la surface pour
libérer la au moins une partie du produit de la partie
de moule c6té mobile (2,4, 6,7), eten ce quel'orifice
de sortie du trajet de fluide est disposé de telle sorte
que le trajet de fluide (16) est fermé par la seconde
surface cylindrique lorsque la broche d’éjecteur (9)
se déplace par rapport a la surface pour libérer la au
moins une partie du produit de la partie de moule
c6té mobile (2, 4, 6, 7).

Moule selon la revendication 1, caractérisé en ce
que la surface d’extrémité avant au voisinage de
I'extrémité terminale du trajet de fluide (16) est diri-
gée vers un arrache-carotte (21) de la partie de mou-
le c6té mobile (2, 4, 6, 7) de telle sorte que le matériau
fondu dans l'arrache-carotte (21) a solidifier est ef-
ficacement refroidi par le fluide par I'intermédiaire de
la surface d’extrémité avant.

Procédé pourformer un produit a partir d’'un matériau
fondu, comportant les étapes consistant a déplacer
des parties de moule cbté fixe et coté mobile (1, 3 ;
2,4, 6, 7) 'une par rapport a I'autre pour entrer en
contact I'une avec I'autre de telle sorte qu’une cavité
(22) est formée entre celles-ci, injecter le matériau
fondu dans la cavité (22), solidifier le matériau fondu
pour former le produit, déplacer les parties de moule
cété fixe et co6té mobile (1, 3; 2, 4, 6, 7) 'une par
rapport a I'autre pour les séparer 'une de 'autre de
telle sorte que le produit peut étre extrait de la cavité
(22), et déplacer une broche d’éjecteur (9) incluant
une surface d’extrémité avant définissant une partie
de la cavité (22) parrapport a une surface de la partie
de moule c6té mobile (2, 4, 6, 7) définissant une
autre partie de cavité (22) de maniére a ce qu'au
moins une partie du produit soit libérée de la partie
de moule c6té mobile (2, 4, 6, 7), dans lequel un
fluide passe a travers la broche d’éjecteur (9) de telle
sorte que la surface d’extrémité avant est refroidie
par le fluide pendant I'étape de solidification du ma-
tériau fondu, et la partie de moule c6té mobile (2, 4,
6, 7) a une premiére surface cylindrique entourant
une partie de la broche d’éjecteur (9) pour former un
trajet de décharge (24) pour évacuer le fluide a partir
de l'intérieur de la broche d’éjecteur (9) vers I'exté-
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rieur du moule et une seconde surface cylindrique
supportant une autre partie de la broche d’éjecteur
(9) au voisinage de la surface d’extrémité avant,
caractérisé en ce que pendant I'étape de solidifi-
cation du matériau fondu, la broche d’éjecteur (9)
est positionnée de maniére a ce que le trajet de fluide
(16) se terminant au voisinage de la surface d’extré-
mité avant s’étende dans la seconde surface cylin-
drique, et en ce que la broche d’éjecteur (9) est po-
sitionnée, pendant les étapes d’injection du matériau
fondu dans la cavité (22) et de solidification du ma-
tériau fondu, de maniére a ce qu’un orifice de sortie
du trajet de fluide sur la périphérie extérieure de la
broche d’éjecteur (9) débouche dans le trajet de dé-
charge (24), et la broche d’éjecteur (9) est position-
née pendant I'étape de déplacement de la broche
d’éjecteur (9) de maniére a ce que le trajet de fluide
(16) soit fermé par la seconde surface cylindrique.
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